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Abstract
Kriesell [M. Kriesell, Contractions, cycle double covers and cyclic colorings in locally connected graphs, J. Combin. Theory
Ser. B 96 (2006) 881–900] proved the cycle double cover conjecture for locally connected graphs. In this note, we give much
shorter proofs for two stronger results.
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We follow the notation and terminology of [9] unless otherwise stated. A finite, undirected graph is called locally
connected if the neighborhood of each vertex induces a connected graph. Recently, Kriesell proved the following
result.
Theorem 1 (Kriesell [4]). Every bridgeless locally connected graph admits a 3-cycle double cover.
In this note, we consider the family of graphs with the property that each edge is contained in a circuit of length at
most 4. Clearly, bridgeless locally connected graphs have this property. We get a short proof of the following stronger
result.
Theorem 2. Let G be a graph such that every edge is contained in a circuit of length at most 4. Then G admits
a 3-cycle double cover, a 4-cycle double cover and an orientable 4-cycle double cover.
Proof. In [2] (see also Theorem 3.8.10 in [9]), Catlin proved that G admits a nowhere-zero 4-flow if each edge is
contained in a circuit of length at most 4. By a result of Seymour in [6], G admits a nowhere-zero 4-flow if and only if
G admits a 3-cycle double cover (or a 4-cycle double cover by Theorem 3.1.2 in [9], or an orientable 4-cycle double
cover by Jeager in [3] or by Archdeacon in [1], respectively). This completes the proof of the theorem. 
A graph G is triangularly connected if for every e1, e2 ∈ E(G), there exists a sequence of circuits C1,C2, . . . ,Ck
such that e1 ∈ E(C1), e2 ∈ E(Ck), |E(Ci )| ≤ 3 for 1 ≤ i ≤ k, and such that E(C j )∩E(C j+1) 6= ∅ for 1 ≤ j ≤ k−1.
An odd wheel is a graph obtained from an odd length circuit by adding a new vertex and then joining this new vertex
to all the vertices on the circuit. Clearly, a locally connected graph is triangularly connected but the converse need not
hold.
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Theorem 3 (Xu [8] or Fan et al. [5]). Let G be a triangularly connected graph. Then G admits a nowhere-zero 3-flow
if and only if G 6= G1 ⊕ G2 ⊕ · · · ⊕ Gk , where Gi ’s are odd wheels.
The operation ⊕ in the theorem above is defined as follows:
Let G be a graph with uv ∈ E(G) and H be a graph with u′v′ ∈ E(H). We use G ⊕ H to denote a graph obtained
from the disjoint union of G − {uv} and H by identifying u and u′ and identifying v and v′.
The following result also strengthens Kriesell’s theorem.
Theorem 4. Let G be a triangularly connected graph. Then G admits an orientable 3-cycle double cover if and only
if G 6= G1 ⊕ G2 ⊕ · · · ⊕ Gk , where Gi ’s are odd wheels.
Proof. By a result of Tutte (see [7] or Theorem 4.2.1 in [9]), a graph G admits a nowhere-zero 3-flow if and only if
G admits an orientable 3-cycle double cover. So the desired statement follows instantly from Theorem 3. 
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